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THIS ARTICLE reviews eight drugs recently approved by 
the FDA, including:
• two drugs for treating patients with HIV-1 infection.
• a gonadotropin-releasing hormone receptor antagonist 
indicated for moderate-to-severe pain associated with 
 endometriosis.
• the first nonopioid indicated to treat symptoms of opioid 
withdrawal.
• the first therapeutic angiotensin II product indicated to 
raise BP in adults with septic or other distributive shock.

Unless otherwise specified, the information in the fol-
lowing summaries applies to adults, not children. Consult 
a pharmacist or the package insert for information on drug 
safety during pregnancy and breastfeeding. Consult a phar-
macist, the prescribing information, or a current and com-
prehensive drug reference for more details on precautions, 
drug interactions, and adverse reactions for all these drugs.
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Abstract: This article reviews eight drugs recently approved 

by the FDA, including indications, precautions, adverse reactions, 

and nursing considerations.
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ANTIVIRAL DRUGS

Bictegravir sodium/
emtricitabine/
tenofovir alafenamide 
fumarate
Three drugs in one tablet
HIV integrase is an enzyme that has 
an important role in the replication of 
HIV because it facilitates the integra-
tion of viral DNA into the DNA of 
host cells. Inhibition of this process 
helps manage HIV infection. Three 
HIV-1 integrase strand transfer inhibi-
tors (INSTIs) have been marketed in 
recent years: raltegravir, elvitegravir, 
and dolutegravir sodium. These are 
used in combination with other anti-
retroviral drugs and several combina-
tion products are also available.

The fourth INSTI to be approved, 
bictegravir, is included in a combina-
tion formulation: bictegravir sodium/
emtricitabine/tenofovir alafenamide 
fumarate (Biktarvy, Gilead).1 This 
new combination is indicated as a 
complete regimen for the treatment 
of HIV-1  infection in adults who have 
no antiretroviral treatment history or 
to replace the current antiretroviral 
regimen in those who are virologically 
suppressed (HIV-RNA less than 50 
copies per mL) on a stable antiretrovi-
ral regimen for at least 3 months with 
no history of treatment failure and no 
known substitutions associated with 
resistance to the individual compo-
nents of Biktarvy.

The active ingredients and indica-
tions for Biktarvy are most similar 
to those of Genvoya, a combination 
product containing elvitegravir, co-
bicistat, emtricitabine, and tenofovir 
alafenamide. The differences between 
these two combinations include the 
omission from the Biktarvy formula-
tion of cobicistat, a CYP3A inhibitor in 

Genvoya that inhibits the metabolism 
and increases the action of elvitegravir 
but also interacts with many other 
medications. In addition, Genvoya is 
indicated for pediatric patients weigh-
ing at least 25 kg, whereas Biktarvy is 
currently indicated only for adults.

Biktarvy has not been evaluated in 
pregnant women but animal studies 
suggest that adverse developmental 
outcomes are unlikely if it is used dur-
ing pregnancy. However, women who 
are exposed to the product during 
pregnancy are advised to register in 
the Antiretroviral Pregnancy Registry 
(1-800-258-4263).

Because Biktarvy is a complete 
regimen, coadministration with other 
antiretroviral medications for treat-
ment of HIV-1 infection is not recom-
mended.

Precautions: (1) Biktarvy is not rec-
ommended in patients with severe 
hepatic impairment. Lactic acidosis 
and severe hepatomegaly with ste-
atosis have been reported with the 
use of emtricitabine and tenofovir 
disoproxil fumarate. If clinical or lab 
findings suggest lactic acidosis or if 
pronounced hepatotoxicity occurs, 
treatment should be suspended. 
(2) Biktarvy is not recommended in 
patients with severe renal impairment 
or an estimated creatinine clearance 
below 30 mL/min. Some patients 
have experienced renal impairment, 
including acute renal failure, with the 
use of tenofovir prodrugs; serious re-
nal adverse reactions occurred in less 
than 1% of the patients treated with 
Biktarvy in clinical studies. Patients 
with impaired renal function and 
those  taking potentially nephrotoxic 
drugs, including nonsteroidal anti- 
inflammatory drugs (NSAIDs), are at 
increased risk for developing renal-
related adverse reactions. Testing for 
renal function (serum creatinine, esti-
mated creatinine clearance, and urine 
protein) should occur before or when 

initiating treatment, and during treat-
ment with Biktarvy. Serum phospho-
rus should also be assessed in patients 
with chronic kidney disease. (3) All 
patients with HIV-1 infection should 
be tested for chronic hepatitis B virus 
(HBV) infection before or when initiat-
ing antiretroviral therapy. Severe acute 
exacerbations of hepatitis B infection 
such as liver decompensation and liver 
failure have occurred in some patients 
who are coinfected with HIV-1 and 
HBV and who have discontinued 
products containing emtricitabine and 
tenofovir disoproxil fumarate. This 
is the subject of a Boxed Warning in 
the labeling for Biktarvy. Coinfected 
patients who discontinue treatment 
with the new combination should be 
closely monitored for several months 
or more following discontinuation of 
treatment. Initiating anti-HBV therapy 
may be necessary in some patients. 
(4) Some patients treated with combi-
nation antiretroviral therapy have 
experienced immune reconstitution 
syndrome, an inflammatory response 
to an indolent or residual opportu-
nistic infection such as Mycobacterium 
avium infection, cytomegalovirus, 
Pneumocystis jirovecii pneumonia, or 
TB. Arising during the initial phase of 
combination treatment, this response 
may require further evaluation and 
treatment. (5) Coadministration of 
Biktarvy with dofetilide is contraindi-
cated. Concurrent use may increase 
plasma concentrations of dofetilide, 
leading to potentially serious adverse 
reactions. (6) Coadministration of Bik-
tarvy with rifampin is contraindicated. 
Concurrent use decreases bictegravir 
and tenofovir concentrations, poten-
tially leading to loss of therapeutic 
effect and resistance to Biktarvy. 
(7) For the same reason, coadministra-
tion of Biktarvy with St. John’s wort 
is not recommended. (8) In patients 
taking carbamazepine, oxcarbaze-
pine, phenobarbital, or phenytoin, 
alternative antiepileptic drugs should 

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.



34 l Nursing2019 l Volume 49, Number 5 www.Nursing2019.com

be considered. (9) Consult the pre-
scribing information for details about 
other potential drug interactions and 
precautions.

Adverse reactions: headache, 
diarrhea, nausea

Supplied as: film-coated tablets 
containing bictegravir sodium in an 
amount equivalent to 50 mg of bicte-
gravir, 200 mg of emtricitabine, and 
tenofovir alafenamide fumarate in an 
amount equivalent to 25 mg of teno-
fovir alafenamide

Dosage: one tablet once a day

Nursing considerations: (1) Tell pa-
tients they can take the tablet without 
regard to food. (2) Products containing 
aluminum, calcium, iron, or magne-
sium, such as certain antacids and laxa-
tives, oral calcium or iron supplements, 
sucralfate, and buffered medications, 
may reduce the activity of bictegravir. 
To prevent significant interactions, tell 
patients to take Biktarvy as directed by 
the healthcare provider. (3) Because 
of the potential for drug interactions, 
tell patients not to start any new drug 
without direction from the healthcare 
provider. Also advise them to avoid 
St. John’s wort. (4) Instruct women 
infected with HIV not to breastfeed due 
to the risk of HIV transmission.

REFERENCE

1. Biktarvy (bictegravir, emtricitabine, and tenofovir 
alafenamide) tablets, for oral use. Prescribing 
information. www.gilead.com/~/media/files/pdfs/
medicines/hiv/biktarvy/biktarvy_pi.pdf.

Ibalizumab-uiyk
First biologic drug for treating 
HIV-1 infection
Most patients with HIV-1 infection can 
be successfully treated with a combi-
nation of two or more antiretroviral 
drugs. However, as many as 25,000 
patients in the US have multidrug-
resistant (MDR) HIV-1 infection that 
is associated with a high risk of com-
plications and death. Ibalizumab-uiyk 

(Trogarzo, TaiMed; Thera), a human-
ized monoclonal antibody, is the first 
biologic drug to be approved for 
patients with HIV-1 infection.1 Desig-
nated as a CD4-directed postattach-
ment HIV-1 inhibitor, it blocks HIV-1 
from infecting CD4+ T cells by binding 
to domain 2 of CD4, interfering with 
postattachment steps required for the 
entry of HIV-1 virus particles into host 
cells, and preventing the viral trans-
mission that occurs via cell-cell fusion. 
The binding specificity of ibalizumab 
to domain 2 of CD4 allows it to block 
viral entry into host cells without 
causing immunosuppression, so it 
does not interfere with CD4-mediated 
immune functions. The new drug is 
active against HIV-1 resistant to all ap-
proved antiretroviral agents, and stud-
ies have not revealed cross-resistance 
with other drugs.

Ibalizumab is administered I.V. and, 
in combination with other antiretrovi-
rals, is indicated to treat HIV-1 infec-
tion in heavily treatment-experienced 
adults with MDR HIV-1 infection who 
are failing their current antiretroviral 
regimen. It was evaluated in a clinical 
trial of 40 patients with MDR HIV-1 
infection who had a viral load greater 
than 1,000 copies/mL and docu-
mented resistance to at least one drug 
in each of three classes of antiretroviral 
medications: nucleoside reverse tran-
scriptase inhibitors, nonnucleoside 
reverse transcriptase inhibitors, and 
protease inhibitors. Enrolled patients 
had been treated with antiretrovirals 
for at least 6 months and were fail-
ing or had failed therapy in the last 
8 weeks. Fifty-three percent of the 
participants had been treated with 10 
or more antiretroviral drugs prior to 
inclusion in the trial.

The trial was composed of an ob-
servational control period to establish 
baseline HIV viral load, a functional 
monotherapy period in which all 
patients received a 2,000 mg loading 
dose of ibalizumab, and a mainte-
nance period. The primary efficacy 
endpoint at the end of the functional 
monotherapy period was a significant 
decrease in the viral load (HIV-RNA). 

Most patients (83%) experienced this 
endpoint 1 week after a loading dose 
of ibalizumab was added to their fail-
ing antiretroviral regimen. At Week 
25 of treatment with ibalizumab in 
combination with other antiretrovi-
ral drugs, 43% of patients achieved 
 virologic suppression (HIV-1 RNA less 
than 50 copies/mL). Treatment was 
discontinued in 13% of patients be-
cause of adverse reactions or death.

Women who are exposed to ibali-
zumab during pregnancy should be 
registered in the Antiretroviral Preg-
nancy Registry (1-800-258-4263). 
Ibalizumab has not been evaluated in 
pregnant women but it is known that 
monoclonal antibodies are transport-
ed across the placenta as pregnancy 
progresses.

Precaution: In the clinical trial, one 
patient experienced immune reconsti-
tution inflammatory syndrome while 
being treated with the ibalizumab 
regimen, as has occurred with other 
antiretroviral agents. A potential for 
immunogenicity exists with the use 
of therapeutic proteins, including the 
new drug, and patients were tested for 
the presence of anti-ibalizumab anti-
bodies. However, reduced efficacy or 
adverse reactions attributable to such a 
response were not observed.

Adverse reactions: diarrhea, dizzi-
ness, nausea, rash, elevated creatinine 
concentrations

Supplied as: single-dose, 2 mL vials 
that deliver approximately 1.33 mL 
containing 200 mg of the drug

Dosage: a single loading dose of 
2,000 mg (10 vials) followed by 
maintenance doses of 800 mg (4 vials) 
every 2 weeks.

Nursing considerations: (1) Dilute 
the contents of the appropriate num-
ber of vials needed to provide the 
recommended dose in 250 mL of 
0.9% Sodium Chloride Injection. The 
diluted solution should be adminis-
tered by an appropriately prepared 
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healthcare professional as an I.V. infu-
sion in the cephalic vein of the pa-
tient’s right or left arm. The duration 
of the loading dose infusion should be 
no less than 30 minutes. (2) Patients 
should be observed for 1 hour follow-
ing administration for at least the first 
dose. If no infusion-associated adverse 
reactions occur with the loading dose, 
the duration of the maintenance dose 
infusions can be decreased to no less 
than 15 minutes and the postinfu-
sion observation time can be reduced 
to 15 minutes. (3) If a maintenance 
dose is missed by 3 days or longer 
beyond the scheduled dosing day, a 
loading dose (2,000 mg) should be 
administered as soon as possible, and 
maintenance doses (800 mg) should 
be resumed every 2 weeks thereafter. 
(4) Because of the potential for HIV 
transmission in nursing infants, moth-
ers should not breastfeed if they are 
receiving ibalizumab. (5) Store vials in 
a refrigerator.

REFERENCE

1. Trogarzo (ibalizumab-uiyk) injection, for 
intravenous use. Prescribing information. 
www.accessdata.fda.gov/drugsatfda_docs/
label/2018/761065lbl.pdf.

ANTIARTHRITIC DRUG

Baricitinib
Infection, malignancy, and other 
serious risks
Rheumatoid arthritis is a systemic, 
chronic, autoimmune disease char-
acterized by inflammation, pain, and 
eventually joint damage and dis-
ability. NSAIDs and/or conventional 
disease-modifying antirheumatic 
drugs (DMARDs) such as methotrex-
ate are often used as initial treatment, 
but many patients do not experience 
an adequate response or cannot tol-
erate these regimens. Many patients 
respond well to biologic DMARDs 
such as the tumor necrosis factor (TNF) 
inhibitors (for example, adalimumab) 
but in some, effectiveness is not 
maintained with continued use, 

necessitating the consideration of 
other options.

Janus kinase (JAK) enzymes are in-
tracellular enzymes that transmit sig-
nals arising from cytokine or growth 
factor-receptor interactions on the cel-
lular membrane to influence cellular 
processes of hematopoiesis and im-
mune cell function. Within the signal-
ing pathway, JAK enzymes exert effects 
that modulate intracellular activity. 
Inhibiting these enzymes blocks the 
activation of mediators of inflamma-
tion. Four known JAK enzymes have 
been implicated in the pathogenesis 
of various inflammatory and autoim-
mune diseases, including rheumatoid 
arthritis.

Baricitinib (Olumiant, Lilly) is the 
second JAK inhibitor to be approved 
for patients with rheumatoid arthritis, 
joining tofacitinib. It is indicated to 
treat adults with moderately to se-
verely active rheumatoid arthritis who 
have had an inadequate response to 
one or more TNF antagonist thera-
pies.1 Either baricitinib or tofacitinib 
may be used as monotherapy in 
patients with rheumatoid arthritis or 
with methotrexate or another non-
biologic DMARD. Like tofacitinib, 
baricitinib is administered orally, 
which provides an advantage over 
the TNF inhibitors and other biologic 
DMARDs used to treat rheumatoid 
arthritis.

Precautions: (1) Concurrent use 
with another JAK inhibitor, biologic 
DMARD, or a potent immunosup-
pressant such as azathioprine or 
 cyclosporine is not recommended. 
(2) Baricitinib should not be used 
in patients with an active serious 
infection, including a localized 
infection. The labeling contains a 
Boxed Warning about the risks of 
serious infections. Most patients 
who developed infections were 
being treated concurrently with 
an immunosuppressant, such as 
methotrexate or a corticosteroid. If 
a serious infection develops dur-
ing treatment, therapy should be 
interrupted until the infection is 

controlled. (3) Before initiation of 
treatment with baricitinib, patients 
should be evaluated for latent or ac-
tive tuberculosis (TB) infection. The 
drug should not be used in patients 
with active TB, and anti-TB therapy 
should be considered in patients 
with a history of latent or active 
TB in whom an adequate course of 
treatment cannot be confirmed, and 
for patients with a negative test for 
latent TB who have risk factors for 
TB infection. (4) Patients are also 
at greater risk for invasive fungal 
infections, as well as bacterial, viral, 
and other infections caused by op-
portunistic pathogens. Reactivation 
of viruses, including herpes viruses, 
has occurred. If a patient develops 
herpes zoster, treatment with bar-
icitinib should be interrupted until 
the episode resolves. (5) Patients 
should not receive live vaccines 
while being treated with baricitinib. 
Discontinuing treatment should be 
considered in patients who develop 
a malignancy during therapy with 
baricitinib. (6) The labeling con-
tains a Boxed Warning about the 
increased risk of lymphoma and 
other malignancies. This risk should 
be considered before initiating treat-
ment with the new drug in patients 
with a known malignancy other 
than a successfully treated nonmela-
noma skin cancer. (7) The labeling 
for baricitinib also includes a Boxed 
Warning regarding thrombosis, 
including deep vein thrombosis 
(DVT), pulmonary embolism (PE), 
and arterial thrombosis. Use the 
drug with caution in patients who 
are at increased risk for thrombosis. 
(8) Gastrointestinal (GI) perfora-
tion was reported in the clinical 
studies of baricitinib. Use the drug 
with caution in patients at increased 
risk for this complication, such as 
those with a history of diverticulitis. 
(9) Multiple lab abnormalities may 
develop, including neutropenia, 
lymphopenia, anemia, elevated liver 
enzymes, and elevated lipid concen-
trations. Treatment should not be 
initiated, or should be interrupted, 
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in patients with an absolute neutrophil 
count less than 1,000 cells/mm3, 
an absolute lymphocyte count less 
than 500 cells/mm3, or hemoglobin 
less than 8 g/dL. Lab parameters 
should be evaluated at baseline and 
periodically thereafter. For example, 
lipid parameters should be evaluated 
approximately 12 weeks following 
initiation of treatment. (10) The 
new drug is not recommended for 
use in patients with moderate or 
severe renal impairment (estimated 
glomerular filtration rate of less than 
60 mL/min/1.73 m2), or in patients 
with severe hepatic impairment. 
(11) Exposure to baricitinib is 
increased by strong organic anion 
transporter 3 (OAT3) inhibitors 
such as  probenecid, and concurrent 
use is not recommended.

Adverse reactions: upper respiratory 
tract infections, nausea, herpes sim-
plex, herpes zoster

Supplied as: 2 mg film-coated tablets

Dosage: 2 mg once a day

Nursing considerations: (1) Tell 
patients they can take the medication 
with or without food. (2) Teach patients 
to recognize signs and symptoms of 
DVT and PE. If any occur, tell them 
to inform the healthcare provider 
immediately or seek emergency care if 
indicated. (3) Warn patients to avoid 
live vaccines while being treated with 
baricitinib. Advise them to get any 
recommended immunizations before 
starting therapy. (4) Educate patients 
about their increased infection risk 
and tell them to report any infections, 
including a herpes virus outbreak, to 
the healthcare provider. (5) Advise 
patients at increased risk for skin 
cancer to undergo periodic skin 
examinations. (6) Inform patients that 
lab parameters should be evaluated at 
baseline and periodically thereafter.

REFERENCE
1. Olumiant (baricitinib) tablets, for oral use. 
Prescribing information. www.accessdata.fda.gov/
drugsatfda_docs/label/2018/207924s000lbl.pdf.

DRUG FOR PSORIASIS

Tildrakizumab-asmn
Humanized monoclonal antibody for 
treating moderate-to-severe plaque 
psoriasis in adults
Certain naturally occurring inter-
leukins (ILs) have been identified as 
having a role in the occurrence and 
worsening of psoriasis, and the de-
velopment of IL inhibitors has been 
a focus of recent research programs. 
Ustekinumab, which inhibits IL-12 
and IL-23, was the first IL inhibi-
tor to be marketed for treatment of 
moderate-to-severe plaque psoriasis. 
Similarly, guselkumab binds to the 
p19 subunit of IL-23 and inhibits its 
interaction with IL-23 receptors.

Tildrakizumab-asmn (Ilumya, Sun) 
joins ustekinumab and guselkumab as 
the third humanized monoclonal anti-
body that acts primarily by inhibiting 
IL-23. Administered subcutaneously, it 
binds to the p19 subunit of IL-23 and 
is indicated for adults with moderate-
to-severe plaque psoriasis who are 
candidates for systemic therapy or 
phototherapy.1

The effectiveness of tildrakizumab 
was evaluated in two placebo-controlled 
studies. The primary endpoints were 
a reduction in the Psoriasis Area and 
Severity Index (PASI) score of at least 
75% (PASI 75) from baseline to Week 
12 and an improvement in the Physi-
cian Global Assessment (PGA) to clear 
or minimal. Of the patients treated 
with tildrakizumab, 64% and 61% 
attained a PASI 75 response, com-
pared with 6% in each study of those 
receiving placebo, and 14% and 12% 
of those treated with the new drug at-
tained a PASI 100 response, compared 
with 1% and 0% of those receiving 
placebo. Of the patients treated with 
tildrakizumab, 58% and 55% received 
a PGA of clear or minimal, compared 
with 7% and 4% of those receiving 
placebo.

Tildrakizumab has not been directly 
compared with other IL inhibitors 
in clinical studies. However, in the 

separate studies of tildrakizumab and 
guselkumab, fewer patients treated 
with tildrakizumab attained the same 
study endpoints. Guselkumab has also 
been evaluated in patients who had 
not attained an adequate response at 
Week 16 after initial treatment with 
ustekinumab, and approximately 
twice as many patients treated with 
guselkumab achieved a PGA response 
of clear or minimal than those who 
continued treatment with ustekinumab.

The labeling for tildrakizumab 
and ustekinumab indicates that these 
drugs should be administered by a 
healthcare provider. The labeling for 
guselkumab includes the option for 
self-injection by patients.

Precautions: (1) Like other medica-
tions that suppress immune function, 
tildrakizumab increases the risk of 
infection. Treatment should not be 
initiated in patients with any clini-
cally important active infection until 
the infection resolves or is adequately 
treated. If a clinically important or 
serious infection occurs during treat-
ment or an infection is not responding 
to standard therapy, the patient should 
be closely monitored and consideration 
given to discontinuation of tildraki-
zumab. (2) Patients should not receive 
live vaccines during treatment. (3) Pa-
tients should be evaluated for TB in-
fection before initiating treatment with 
tildrakizumab. The drug should not 
be used in patients with active TB. In 
patients with a history of latent or ac-
tive TB in whom an adequate course of 
treatment cannot be confirmed, anti-TB 
therapy should be considered before 
initiating treatment with tildrakizumab.

Adverse reactions: upper respiratory 
tract infections, injection site reac-
tions, diarrhea

Supplied as: single-dose prefilled sy-
ringes containing 100 mg of the drug 
in 1 mL of solution

Dosage: 100 mg administered subcu-
taneously at Weeks 0 and 4, and every 
12 weeks thereafter
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Nursing considerations: (1) Store 
syringes in a refrigerator in the original 
carton. Before administering a dose, 
allow time for it to reach room tem-
perature (about 30 minutes) after re-
moval from the refrigerator. (2) Advise 
patients to make sure they are current 
on recommended vaccinations before 
starting therapy with tildrakizumab. 
(3) Tell patients to report any new or 
worsening infections to the healthcare 
provider.

REFERENCE

1. Ilumya (tildrakizumab-asmn) injection, for 
subcutaneous use. Prescribing information.
www.accessdata.fda.gov/drugsatfda_docs/
label/2018/761067s000lbl.pdf.

DRUG FOR ENDOMETRIOSIS

Elagolix sodium
Easing painful symptoms
Endometriosis is estimated to affect 
up to 10% of women of reproductive 
age in the US.1 It occurs when tissue 
similar to that found in the uterus 
begins to grow outside of the uterus 
(for example, on the ovaries, fallopian 
tubes, or bladder). The lesions can 
be very painful and debilitating. The 
disorder is most often associated with 
menstrual pelvic pain (dysmenor-
rhea), nonmenstrual pelvic pain, and 
dyspareunia (painful intercourse).
Treatment for endometriosis has in-
cluded NSAIDs, opioid analgesics, 
and oral contraceptives. Estrogen 
stimulates the growth of endometrial 
lesions and hormonal therapies such 
as gonadotropin-releasing hormone 
(GnRH) receptor agonists (for exam-
ple, leuprolide and nafarelin) and the 
androgen danazol have been used in 
some patients. Surgical interventions 
such as laparotomy or hysterectomy 
are sometimes necessary, but do not 
resolve the problem for all patients.

Elagolix sodium (Orilissa, AbbVie) 
is a nonpeptide small molecule, 
GnRH receptor antagonist that in-
hibits endogenous GnRH signaling 
by binding competitively to GnRH 

receptors in the pituitary gland. The 
administration of elagolix results in 
dose-dependent suppression of lutein-
izing hormone and follicle-stimulating 
hormone, leading to decreased blood 
concentrations of the ovarian sex hor-
mones estradiol and progesterone. The 
GnRH agonists leuprolide and nafare-
lin, for which the treatment of endo-
metriosis is a labeled indication, also 
reduce estrogen concentrations with 
continued use, but only following an 
initial increase in estrogen concentra-
tions that may be poorly tolerated.

Taken orally, elagolix is indicated 
to manage moderate-to-severe pain 
associated with endometriosis.2 Its 
effectiveness was evaluated in two 
placebo-controlled trials in nearly 
1,700 premenopausal women with 
moderate-to-severe pain associated 
with endometriosis. Women were 
defined as responders if they experi-
enced a reduction in dysmenorrhea 
and nonpelvic pain with no increase 
in analgesic use (NSAID or opioid) for 
endometriosis-associated pain.

In the first study, the proportion 
of responders for dysmenorrhea at 
Month 3 with the 150 mg once a day 
and 200 mg twice a day dosage regi-
mens was 46% and 76%, respectively, 
compared with 20% of those receiving 
placebo. The proportion of respond-
ers for nonmenstrual pelvic pain with 
the two regimens was 50% and 55%, 
respectively, compared with 36% of 
those receiving placebo. Similar results 
were achieved in the second study.

Dyspareunia associated with endo-
metriosis was evaluated as a secondary 
endpoint. In both studies, women 
treated with elagolix in a dosage of 
200 mg twice a day showed statisti-
cally significantly greater reduction in 
dyspareunia from baseline to Month 3 
than women given placebo. However, 
statistical significance was not achieved 
with the dosage of 150 mg once a day.

Precautions: (1) Elagolix is contrain-
dicated in patients with osteoporosis. 
The reduction in estrogen concentra-
tions from elagolix treatment is as-
sociated with a dose-dependent and 

 duration-dependent decrease in bone 
mineral density (BMD) that may not 
be completely reversible when treat-
ment is discontinued. The assessment 
of BMD should be considered in pa-
tients with a history of a low-trauma 
fracture or other risk factors for 
osteoporosis or bone loss. To reduce 
the extent of bone loss, the dosage 
recommendations for elagolix iden-
tify specific durations of treatment. 
(2) Elagolix is contraindicated in preg-
nant women because exposure early 
in pregnancy may increase the risk of 
pregnancy loss. Pregnancy should be 
excluded before treatment is initiated. 
If pregnancy is suspected, pregnancy 
testing should be performed and 
the drug should be discontinued if 
pregnancy is confirmed. (3) Elagolix 
is contraindicated in patients with 
severe hepatic impairment. The dos-
age should be adjusted in patients 
with moderate hepatic impairment. 
(4) Do not use elagolix concurrently 
with estrogen-containing contracep-
tives, which may reduce the efficacy of 
elagolix. The effect of progestin-only 
contraceptives on the effectiveness of 
the new drug is not known. (5) Con-
current use with strong organic anion 
transporting polypeptide 1B1 inhibi-
tors such as cyclosporine and gemfi-
brozil is contraindicated. Many other 
drugs have the potential to interact 
with elagolix and/or affect its efficacy. 
See the Prescribing Information for 
guidelines and recommendations re-
garding the concurrent use of elagolix 
with other drugs. (6) In clinical trials, 
one patient committed suicide and 
suicidal ideation and behavior and 
exacerbation of mood disorders were 
reported in other patients. Patients 
with depressive symptoms should be 
promptly evaluated and treated appro-
priately; for example, by discontinu-
ing elagolix and referring the patient 
to a behavioral health professional. 
(7) Some patients have experienced 
dose-dependent asymptomatic eleva-
tions in alanine aminotransferase and 
dose- dependent increases in serum 
cholesterol and triglyceride concentra-
tions with the use of elagolix.
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Adverse reactions: hot flushes or 
night sweats, headache, nausea, 
insomnia, mood alteration/swings, 
amenorrhea, depression-related ad-
verse events. The frequency of most 
of these adverse reactions was signifi-
cantly greater in women who were 
treated with elagolix at the higher dos-
age (200 mg twice a day).

Supplied as: 150 mg and 200 mg 
tablets

Dosage: 150 mg once a day for a 
maximum duration of 24 months. In 
patients with dyspareunia, initiating 
treatment with a dosage of 200 mg 
twice a day should be considered, and 
treatment should be continued for a 
maximum duration of 6 months. In 
patients with moderate hepatic im-
pairment and in those taking or who 
are being treated concurrently with a 
strong CYP3A inhibitor or rifampin, 
the recommended dosage is 150 mg 
once a day for up to 6 months. The 
dosage regimen of 200 mg twice a day 
is not recommended in patients with 
moderate hepatic impairment or in 
those who are being treated concomi-
tantly with rifampin. The concurrent 
use of elagolix in a dosage of 200 mg 
twice a day with a strong CYP3A in-
hibitor for more than 1 month is not 
recommended.

Nursing considerations: (1) Elagolix 
should not be taken by women who 
are pregnant or trying to become preg-
nant. Advise women who are sexually 
active to use effective nonhormonal 
contraception during treatment with 
elagolix and for 1 week following 
discontinuation of treatment. Women 
treated with elagolix may experience a 
reduction in the amount, intensity, or 
duration of menstrual bleeding, which 
may reduce the ability to recognize the 
occurrence of pregnancy in a timely 
manner. (2) Tell patients to report 
signs and symptoms such as jaundice 
that may indicate liver injury. (3) In-
form women about the potential for 
mood alterations or suicidal ideation. 
Instruct them to report depression or 

mood changes to the healthcare pro-
vider right away. (4) Elagolix may be 
administered with or without food.
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DRUG FOR OPIOID WITHDRAWAL

Lofexidine
First nonopioid approved to treat 
symptoms of opioid withdrawal
Morphine and other opioids reduce 
norepinephrine concentrations. With 
continued opioid use, the brain estab-
lishes a new equilibrium by increasing 
norepinephrine production in order to 
maintain normal functioning. When 
an opioid is discontinued or its dosage 
is significantly reduced, the brain’s in-
creased norepinephrine concentrations 
are no longer offset by the presence 
of the opioid, resulting in a norepi-
nephrine surge that produces acute 
withdrawal signs and symptoms such 
as myalgia, arthralgia, tachycardia, 
mydriasis, hypertension, diaphoresis, 
abdominal cramps, nausea, vomiting, 
diarrhea, insomnia, anxiety, agitation, 
and drug craving.1 The discomfort, 
pain, and intensity of these responses 
are significant barriers to patients seek-
ing help to overcome opioid addiction.

In patients for whom opioids have 
been prescribed as analgesics and who 
no longer need long-term opioid use, 
withdrawal symptoms can be avoided 
or lessened by gradually reducing the 
dosage of the medication as its use is 
discontinued. For patients with opioid 
use disorder (OUD), the addiction and 
withdrawal are often managed with 
the substitution of the partial opioid 
agonist buprenorphine or the opioid 
agonist methadone, as well as other 
adjunctive medications for specific 
signs and symptoms.

Lofexidine hydrochloride (Lucemyra, 
US WorldMeds; Salix) is a central 

alpha-2 adrenergic agonist that binds 
to receptors on adrenergic neurons. 
This reduces the release of norepi-
nephrine and decreases sympathetic 
tone. Indicated for mitigation of opioid 
withdrawal symptoms in adults, lofexi-
dine is the first nonopioid treatment 
approved for this purpose. Although it 
may reduce the severity of withdrawal 
symptoms, it may not completely 
prevent them, and the recommended 
duration of treatment is only up to 14 
days. Therefore, it is not viewed as a 
treatment for OUD, but rather as part of 
a broader, long-range treatment plan.2,3

The effectiveness of lofexidine was 
evaluated in two placebo- controlled 
studies in patients who were physically 
dependent on short-acting  opioids 
(heroin, hydrocodone, or oxycodone). 
The primary endpoints were the 
mean total score on the Short Opiate 
Withdrawal Scale of Gossop (SOWS-
Gossop), a patient-reported outcome 
instrument to evaluate opioid with-
drawal symptoms, and the proportion 
of patients who completed the period 
of treatment. In both studies, the mean 
SOWS-Gossop scores were lower for 
patients treated with lofexidine com-
pared with placebo, reflecting lesser 
severity of withdrawal symptoms.

The initial part of the first study 
was conducted in approximately 600 
patients over 7 days; 41% and 28% of 
the patients treated with lofexidine or 
placebo, respectively, completed the 
treatment. Of the 264 patients in the 
second study who were treated for 5 
days, 49% and 33% of those receiving 
lofexidine (0.72 mg four times a day) 
or placebo, respectively, completed 
the treatment. Insomnia was the most 
frequently reported adverse reaction 
associated with lofexidine, occurring 
in slightly more than 50% of patients; 
however, the incidence was similar 
in patients receiving placebo (48%) 
and was most likely related to opioid 
withdrawal.

Adverse reactions: orthostatic hy-
potension, bradycardia, hypotension, 
dizziness, somnolence, sedation, dry 
mouth
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Precautions: (1) Patients should be 
educated about the risk of hypotension, 
bradycardia, and related complica-
tions. Outpatients should be willing 
and able to self-monitor and report 
adverse reactions. (2) Lofexidine 
should be avoided in patients with 
severe coronary insufficiency, recent 
myocardial infarction, cerebrovascular 
disease, and chronic renal failure, and 
in those with marked bradycardia. 
(3) Lofexidine should not be used 
concurrently with other medications 
that decrease heart rate or BP. 
(4) Lofexidine prolongs the QT inter-
val and should not be used in patients 
with congenital long QT syndrome. 
Its use should be closely monitored 
in patients with heart failure, brady-
dysrhythmias hepatic impairment, 
renal impairment, and in those taking 
other medications that may cause QT 
prolongation, such as methadone or 
moxifloxacin. If both lofexidine and 
methadone are included in a treat-
ment plan for patients with OUD, 
ECG monitoring is recommended. 
(5) If present, hypokalemia or hy-
pomagnesemia should be corrected 
before treatment with lofexidine starts. 
(6) Lofexidine may potentiate the 
central nervous system depressive ef-
fect of benzodiazepines, barbiturates, 
alcohol, and other sedating agents. 
(7) The dosage of lofexidine should be 
reduced in patients with hepatic or re-
nal impairment. (8) Medications such 
as paroxetine that inhibit the CYP2D6 
pathway may increase the activity of 
lofexidine and concurrent use should 
be closely monitored. (9) The efficacy 
of orally administered naltrexone may 
be reduced if it is administered within 
2 hours of lofexidine. However, this 
interaction is not expected if naltrex-
one is administered by other routes.

Supplied as: film-coated tablets con-
taining 0.18 mg of lofexidine

Dosage: Initially, 0.54 mg (3 tablets) 
taken 4 times daily during the period of 
peak withdrawal symptoms (generally 
the first 5 to 7 days following the last 
use of an opioid). A period of 5 to 6 

hours should separate doses. No single 
dose should exceed 0.72 mg (4 tablets) 
and the total daily dosage should not 
exceed 2.88 mg (16 tablets). Dosage 
adjustments should be guided by the 
assessment of symptoms. Treatment 
may continue for up to 14 days.

Nursing considerations: (1) Inform 
patients that lofexidine may mitigate 
but not completely prevent withdrawal 
symptoms. (2) Tell patients to be 
mindful of the risk of hypotension and 
bradycardia during treatment. Advise 
them to sit or lie down if they feel 
lightheaded or dizzy. (3) Warn patients 
to avoid concurrent use with alcohol 
and drugs that depress CNS function, 
such as benzodiazepines and barbitu-
rates, because they will increase lofexi-
dine’s sedative effects. Tell them not to 
drive or engage in other activities re-
quiring alertness until they know how 
lofexidine affects them. (4) Warn them 
not to discontinue lofexidine without 
first consulting the healthcare provider. 
(5) Inform patients that after a period 
of not using opioid drugs, they may be 
more sensitive to the effects of opioids 
and at greater risk for overdosing. 
(6) Lofexidine may be taken without 
regard to food.
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DRUG FOR HYPERKALEMIA

Sodium zirconium 
cyclosilicate

Not indicated for emergency treatment 
due to delayed onset of action
Hyperkalemia is characterized by 
elevated serum potassium concentra-

tions (generally above 5 mEq/L), and 
may be associated with complications 
such as cardiac dysrhythmias. It is 
most often experienced by patients 
with kidney disease or heart failure, 
particularly those who are taking 
medications that inhibit the renin-
angiotensin-aldosterone system 
(RAAS). These include angiotensin-
converting enzyme inhibitors such 
as lisinopril, angiotensin receptor 
blockers such as losartan, the direct 
renin inhibitor aliskiren, and aldos-
terone antagonists such as spironolac-
tone and eplerenone.

Managing hyperkalemia involves 
reducing the dosage or using thera-
peutic alternatives to medications 
that increase serum potassium con-
centrations, restriction of foods and 
beverages with a high potassium 
content, and the use of diuretics 
that promote the excretion of potas-
sium as well as sodium. The cation-
exchange resin sodium polystyrene 
sulfonate has been used orally or 
as an enema in the treatment of hy-
perkalemia. However, it may cause 
serious GI adverse reactions and 
 sodium and fluid retention. 

Patiromer sorbitex calcium was 
marketed for the treatment of hyper-
kalemia in 2016. It consists of the ac-
tive moiety, patiromer, a nonabsorbed 
potassium-binding polymer, and a 
calcium-sorbitol counterion. When 
administered orally, the calcium- 
sorbitol counterion is exchanged for 
potassium that binds with patiromer 
in the lumen of the GI tract. This 
 exchange increases fecal potassium 
excretion and reduces serum potas-
sium concentrations.

 Sodium zirconium cyclosilicate 
(Lokelma, AstraZeneca) is a non-
absorbed zirconium silicate that 
preferentially captures potassium in 
exchange for hydrogen and sodium. It 
has a high affinity for potassium ions, 
even in the presence of other cations 
such as calcium and magnesium. By 
binding with potassium in the lumen 
of the GI tract, sodium zirconium cy-
closilicate increases fecal potassium ex-
cretion and reduces serum potassium 
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concentrations. It is indicated for the 
treatment of hyperkalemia in adults.1

The effectiveness of sodium zir-
conium cyclosilicate was evaluated 
in placebo-controlled studies with 
multiple phases. Reductions in serum 
potassium concentrations were 
observed 1 hour after initiation of 
therapy, and concentrations continued 
to decline over the 48-hour treatment 
period.

The availability of sodium 
 zirconium cyclosilicate and patiromer 
provides the opportunity to reduce 
the risk of hyperkalemia in patients 
with chronic diseases such as kidney 
disease, heart failure, and diabetes 
for whom the continued use of RAAS 
inhibitors in recommended dosages 
is beneficial notwithstanding their 
tendency to increase serum potas-
sium concentrations.

Each 10 g dose of sodium zirco-
nium cyclosilicate contains approxi-
mately 800 mg of sodium, and edema 
(generalized and/or peripheral) was 
the most commonly reported ad-
verse reaction in the clinical studies. 
Hypokalemia (serum potassium less 
than 3.5 mEq/L) occurred in 4% of 
patients treated with the new drug in 
clinical studies, but this resolved after 
dosage reduction or discontinuation 
of treatment. Because the new drug 
is not absorbed, systemic exposure is 
not expected if it is used during preg-
nancy or by nursing mothers.

Precautions: (1) Because of its de-
layed onset of action, the new drug 
should not be used as an emergency 
treatment for life-threatening hy-
perkalemia. (2) Monitor patients 
for signs of edema, particularly in 
those who should restrict their so-
dium intake or who are vulnerable 
to fluid overload, such as patients 
with heart failure or kidney disease. 
As appropriate, patients should be 
advised to adjust dietary sodium, 
and the dosage of diuretics should be 
increased if needed. (3) Avoid using 
sodium zirconium cyclosilicate in 
patients with severe constipation or 
impaction, including abnormal post-

operative bowel motility disorders. 
It may be ineffective and/or exacer-
bate the GI disorder. (4) In general, 
other oral medications should be 
administered at least 2 hours before 
or 2 hours after sodium zirconium 
cyclosilicate.

Adverse reactions: mild-to-moderate 
edema

Supplied as: a powder in foil-lined 
packets containing 5 g and 10 g of the 
drug

Dosage: Initially, 10 g three times dai-
ly for up to 48 hours. For continued 
treatment, the recommended dosage is 
10 g once a day.

Nursing considerations: (1) Instruct 
the patient to empty the entire con-
tents of a packet into a drinking glass 
containing 3 tablespoonfuls or more 
of water, stir well, and drink it im-
mediately. If powder remains in the 
drinking glass, the patient should add 
more water, stir, and drink the mix-
ture in order to consume the entire 
dose. (2) Monitor serum potassium 
levels. The dosage will be adjusted 
based on the serum potassium con-
centration and the desired target 
range. During maintenance treatment, 
the dosage may be increased based 
on the serum potassium concentra-
tion at intervals of 1 week or longer 
and in increments of 5 g. The dosage 
may be decreased or discontinued 
if the serum potassium is below the 
desired target range. Recommended 
maintenance dosages range widely 
from 5 g every other day to 15 g daily. 
(3) Advise the patient to monitor and 
reduce sodium intake as directed by 
the healthcare provider. (4) Instruct 
the patient to take other oral medica-
tions either 2 hours before or 2 hours 
after a dose of sodium zirconium cy-
closilicate.
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VASOPRESSOR

Angiotensin II 
acetate

Using nature’s vasopressor to boost 
BP in patients with septic shock
A reduced ability to maintain adequate 
blood flow to vital tissues may result 
in shock, organ failure, and death. 
Treatment for shock usually includes 
administration of I.V. fluids and 
vasopressors such as norepinephrine, 
vasopressin, phenylephrine, 
epinephrine, and dopamine. However, 
in some patients, these measures are 
insufficient to prevent irreversible organ 
damage and/or death.

Angiotensin II is a naturally occur-
ring peptide hormone of the RAAS that 
causes vasoconstriction, increasing BP. 
However, it has not previously been 
available as a medication for therapeu-
tic use. Angiotensin II acetate (Giapreza, 
La Jolla) is now approved for use via 
continuous I.V. infusion to increase BP 
in adults with septic or other distribu-
tive shock such as neurogenic shock.1

The effectiveness of angiotensin II 
was evaluated in a study of 321 adults 
with shock who remained hypotensive 
despite fluid and vasopressor therapy. 
More than 90% of the patients had 
septic shock, and 83% had received two 
or more vasopressors and 47% three or 
more vasopressors before administration 
of angiotensin II. Doses of angiotensin II 
or placebo were titrated to a target mean 
arterial pressure (MAP) of at least 75 
mm Hg during the first 3 hours of treat-
ment while doses of other vasopressors 
were maintained (although patients 
were not necessarily on maximum doses 
of other vasopressors). From Hour 3 to 
Hour 48, angiotensin II or placebo was 
titrated to maintain MAP between 65 
and 70 mm Hg while reducing doses 
of other vasopressors. The primary 
endpoint was the percentage of subjects 
who achieved either a MAP of at least 75 
mm Hg or at least a 10 mm Hg increase 
in MAP without an increase in baseline 
vasopressor therapy at 3 hours.
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The primary endpoint was achieved 
by 70% of patients treated with an-
giotensin II, compared with 23% of 
those receiving placebo. Mortality 
through Day 28 was 46% for patients 
on angiotensin II and 54% for those 
on placebo.

The plasma half-life of angiotensin 
II is less than 1 minute, which is 
why it must be given via continu-
ous I.V. infusion. The clearance of 
angiotensin II is not dependent on 
renal or hepatic function, so activ-
ity is not expected to be altered 
in patients with renal or hepatic 
impairment. The concurrent use of 
an angiotensin-converting enzyme 
inhibitor such as lisinopril may in-
crease the response to angiotensin II, 
whereas the concurrent use of an 
angiotensin II receptor blocker 
such as losartan may decrease the 
response.

Precaution: Because of the risk of 
thrombosis, patients should receive 
concurrent venous thromboembolism 
prophylaxis.

Adverse reactions: thromboembolic 
events, thrombocytopenia, tachycar-
dia, fungal infection, delirium, acidosis

Supplied as: an injection in an 
amount equivalent to 2.5 mg of an-
giotensin II per mL in vials containing 
2.5 mg and 5 mg

Dosage: The recommended starting 
dosage of angiotensin II is 20 nano-
grams (ng)/kg/min via continuous I.V. 
infusion, preferably through a central 
venous access device. Based on BP 
response, the dosage is titrated every 
5 minutes by increments of up to 15 
ng/kg/min as needed to achieve or 
maintain target BP. A dosage of 80 ng/

kg/min should not be exceeded in 
the first 3 hours of treatment. Main-
tenance dosages should not exceed 40 
ng/kg/min. Once the underlying shock 
has sufficiently improved, the dosage 
should be titrated down every 5 to 15 
minutes by increments of up to 
15 ng/kg/min based on BP.

Nursing considerations: (1) Dilute 
the contents of a vial in 0.9% Sodium 
Chloride Injection to achieve a final 
concentration of 5,000 ng/mL or 
10,000 ng/mL. (2) Store vials in a 
refrigerator. The diluted solution 
may be stored at room temperature 
or under refrigeration, but should be 
discarded after 24 hours. ■
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